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(57) ABSTRACT

A connecting rod for a two stage variable compression in an
internal combustion engine, the connecting rod including a
combustion piston pin support eye that is arranged offset
relative to an axis in an eccentrical component which is piv-
otable about the axis in a first direction of rotation through a
first hydraulic displacement cavity and pivotable in a second
direction ofrotation through a second hydraulic displacement
cavity, wherein a hydraulic valve is arranged in the connect-
ing rod, wherein the hydraulic valve includes a hydraulic
supply connection at which a hydraulic pressure is applied,
wherein the hydraulic pressure moves a hydraulic piston
against a force of a preload of a spring, wherein the hydraulic
piston remains in a stable low pressure position in a low range
of the hydraulic pressure due to the preload of the spring.

11 Claims, 13 Drawing Sheets
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CONNECTING ROD FOR TWO STAGE
VARIABLE COMPRESSION

RELATED APPLICATIONS

This application claims priority from German patent appli-
cation DE 10 2013 107 127.9 filed on Jul. 5, 2013 which is
incorporated in its entirety by this reference.

FIELD OF THE INVENTION

The invention relates to a connecting rod for a two stage
variable compression of an internal combustion.

BACKGROUND OF THE INVENTION

A connecting rod for a two stage variable compression is
already known from MTZ 05/2012 pages 388-392. Accord-
ing to the invention a piston pin support eye is configured as
an eccentrical element. The eccentrical element is pivotable
through a first hydraulic displacement cavity into a first direc-
tion of rotation and through a second hydraulic displacement
cavity into a second direction of rotation. Thus, a hydraulic
valve is arranged in the connecting rod. The hydraulic valve is
configured as a 3/2-way valve.

BRIEF SUMMARY OF THE INVENTION

Thus, it an object of the invention to provide a connecting
rod for a two stage variable compression of an internal com-
bustion engine which is cost effective and reliably adjustable
with a long service life between two variable compression
stages.

The object is achieved through a connecting rod for a two
stage variable compression in an internal combustion engine,
the connecting rod including a combustion piston pin support
eye that is arranged offset relative to an axis in an eccentrical
component which is pivotable about the axis in a first direc-
tion of rotation through a first hydraulic displacement cavity
and pivotable in a second direction of rotation through a
second hydraulic displacement cavity, wherein a hydraulic
valve is arranged in the connecting rod, wherein the hydraulic
valve includes a hydraulic supply connection at which a
hydraulic pressure is applied, wherein the hydraulic pressure
moves a hydraulic piston against a force of a preload of a
spring, wherein the hydraulic piston remains in a stable low
pressure position in a low range of the hydraulic pressure due
to the preload of the spring, wherein the supply connection is
hydraulically connected with the first hydraulic displacement
cavity in the low range of the hydraulic pressure, wherein the
hydraulic piston continues to contact a stop at a housing in a
high range of the hydraulic pressure due to a pressure applied
to a hydraulic piston surface, wherein the supply connection
is connected with the second hydraulic displacement cavity in
a stable high pressure position of the hydraulic piston in the
high range of the hydraulic pressure.

According to the invention a hydraulic valve is provided in
the connecting rod which hydraulic valve includes a hydrau-
lic supply connection. A hydraulic pressure is provided to the
supply connection which hydraulic pressure can come in
particular directly or indirectly from an oil pump. The
hydraulic pressure can move a hydraulic piston of the hydrau-
lic valve against a force of a preloaded spring. In a low
pressure range of the supply connection the hydraulic piston
remains unchanged in a stable low pressure position due to
the preload of the spring.
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Inthis stable low pressure position the supply connection is
hydraulically connected with the first displacement cavity.
Thus, the first displacement cavity empties towards the sup-
ply connection in bursts when a displacement cavity pressure
is greater than a pressure at the supply connection due to gas
or inertial forces at the connecting rod or eccentrical element.

The hydraulic piston includes at least one piston surface.
When a pressure is supplied to the piston surface which
comes from the supply connection or which is in a high
pressure range the hydraulic piston contacts a stop. In this
stable high pressure position the supply connection is con-
nected with the second displacement cavity. Thus the second
displacement cavity empties towards the supply connection
in bursts when a pressure of the second displacement cavity is
greater than a pressure at the supply connection due to gas or
inertial forces at the connecting rod or eccentrical element.

Advantageously a displacement cavity is not filled with the
relatively low pressure of the supply connection during
adjustment. Instead the displacement cavities are emptied
through the relatively high forces at the connecting rod
against the relatively low pressure at the supply connection.
Depending on the configuration of the internal combustion
engine and the oil pump it is also feasible in an alternative
embodiment of the invention to fill a displacement cavity with
the pressure from the oil pump and to empty the other dis-
placement cavity towards a tank connection against ambient
pressure in the crank case. The oil is thus conducted radially
inward into the hydraulic valve and subsequently conducted
axially outward.

BRIEF DESCRIPTION OF THE DRAWINGS

Additional features and advantages of the invention are
described based on embodiments with reference to appended
drawing figures, wherein:

FIG. 1 illustrates a connecting rod of an internal combus-
tion engine which connecting rod includes a hydraulic valve;

FIG. 2 illustrates the hydraulic valve of FIG. 1 with a
hydraulic piston in a low pressure position according to the
diagram of FIG. 3;

FIG. 3 illustrates a diagram depicting a low pressure posi-
tion of the hydraulic piston indicated by an arrow;

FIG. 4 illustrates a diagram representing the low pressure
position of the hydraulic piston indicated by the arrow, how-
ever with increased pressure compared to FIG. 3;

FIG. 5 illustrates a diagram which depicts the low pressure
position of the hydraulic piston 4 indicated by the arrow,
however with a pressure that is increased compared to F1G. 4;

FIG. 6 illustrates the hydraulic valve of FIG. 2 when
switching the hydraulic piston from the low pressure position;

FIG. 7 illustrates a diagram depicting the hydraulic piston
during switching according to FIG. 6;

FIG. 8 illustrates the hydraulic valve according to FIG. 2
with the hydraulic piston in a high pressure position accord-
ing to the diagram of FIG. 9;

FIG. 9 illustrates the diagram associated with FIG. 8;

FIG. 10 illustrates a diagram which depicts the high pres-
sure position of the hydraulic piston indicated by the arrow,
however at a pressure that is increased over FIG. 9;

FIG. 11 illustrates a diagram which depicts the high pres-
sure position of the hydraulic piston indicated by the arrow,
however with decreased pressure compared to FIG. 10;

FIG. 12 illustrates a diagram which depicts the high pres-
sure position of the hydraulic piston indicated by the arrow,
however with a pressure that is decreased relative to FIG. 11;
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FIG. 13 illustrates a diagram which depicts the high pres-
sure position of the hydraulic piston indicated by the arrow,
however at a pressure that is further decreased compared to
FIG. 12;

FIG. 14 illustrates the hydraulic valve of FIG. 2 during
switching of the hydraulic piston from the high pressure
position;

FIG. 15 illustrates a diagram which illustrates the hydraulic
piston indicated by the arrow during switching according to
FIG. 14,

FIG. 16 illustrates a diagram which depicts the low pres-
sure position of the hydraulic piston indicated by the arrow
after the switching process; and

FIG. 17 illustrates a diagram which depicts the low pres-
sure position of the hydraulic piston indicated by the arrow,
however at a pressure that is further decreased over FIG. 16.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 illustrates a connecting rod 1 of an internal combus-
tion engine. The connecting rod 1 includes an upper piston
pin support eye 2 in which a piston pin is inserted that is not
illustrated in detail. The piston pin is typically inserted into a
combustion chamber piston of the internal combustion
engine with a press fit. The piston pin support eye 2 is pivot-
able through an eccentrical element 3 about a pivot axis 22
wherein the pivot axis is arranged parallel to and offset from
the longitudinal axis 23 of the piston pin support eye 2. Thus,
itis possible to vary a distance 24 of the piston pin support eye
2 from a connecting rod bearing axis 21 of a connecting rod
bearing 35. Thus, a variable compression of the combustion
chamber can be implemented.

The eccentrical element 3 includes a pinion 26 that is
pivotably arranged in a bore hole 25 of the connecting rod 1.
Two arms 27, 28 extend diametrically relative to one another
from the pinion 26. Support rods 29, 30 are arranged at ends
of'the two arms 27, 28. The support rods 29, 30 are pivotably
linked at two small linear pistons 31, 32. Thus, it is feasible to
pivot the pinion 26 within the bore hole 25 of the connecting
rod 1. Thus, the small linear piston 31, 32 extends from a
cylindrical bore hole 34, 33 within the connecting rod 1,
whereas the other linear piston 32 or 31 moves into a cylin-
drical bore hole 33 or 34 of the connecting rod 1. When the
linear piston 32 that is on a left side in the drawing moves in,
the pinion 26 is pivoted in rotation direction 7 counter clock-
wise. When the linear piston 31 moves in that is on a right side
in the drawing, the pinion 26 is pivoted accordingly in rota-
tion direction 5 in clockwise direction. The clockwise rota-
tion causes a movement of the piston pin support eye 2 further
upward or further away from the connecting rod bearing axis
21. Thus, the distance 24 is increased and the compression in
the combustion chamber is increased. When the right linear
piston 31 has moved in to its maximum, the combustion
chamber is set to maximum compression. Analogously piv-
oting the pinion 26 counter clockwise, this means in rotation
direction 7, reduces the compression until a minimum com-
pression stage is reached.

In order to control the two stages of compression a hydrau-
lic valve 8 with a longitudinal valve axis 77 is provided. The
hydraulic valve 8 facilitates running pressurized oil from a
displacement cavity 4 or 6 to a supply connection P of the
hydraulic valve 8. From the supply connection P oil is run
through a channel 36, 37 to the connecting rod bearing 35
where it is introduced into a non illustrated oil supply of an
eccentrical journal of the crank shaft. This eccentrical crank
shaft journal is typically rotatably arranged within the con-
necting rod bearing 35. A four cylinder engine has for
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example four such eccentrical journals that are arranged at the
crank shaft. Therefore the four cylinder engine also has four
connecting rods 1 with a total of four connecting rods bear-
ings 35.

The oil supply within the connecting rod bearing 35 comes
from the oil pump 76 of the internal combustion engine and
supplies the two displacement cavities 4, 6 through supply
conduits 38, 39. Thus, a respective check valve 40, 41 is
inserted into the two supply conduits 38, 39, wherein the
check valve closes in flow direction from the respective dis-
placement cavity 4 or 6 to the oil supply and opens into the
opposite flow direction.

Forces transferred from the combustion chamber piston
through the piston pin support eye 2 to the support rods 29, 30
are very high. These high forces are much higher than the
forces induced at the linear piston 31 or 32 due to the pressure
of'the oil pump 76. Thus, the hydraulic valve 8 can press back
to the oil supply from the first displacement cavity 6 or the
second displacement cavity 4 as a function of the position of
the hydraulic valve 8.

When a displacement cavity 6 or 4 is reduced in size due to
the high forces of the combustion chamber piston, the other
displacement cavity 4 or 6 sucks in oil from the oil supply
through an opening check valve 40 or 41. On its path from the
oil pump 76 to the oil supply within the crank shaft additional
consumers are connected which branch off oil. In particular
lubricated bearings reduce the oil pressure. The viscosity of
the oil also influences oil pressure.

The hydraulic valve 8 and its function are subsequently
described in more detail based on FIG. 2-17.

FIG. 2 illustrates the hydraulic valve 8 according to the
diagram of FIG. 3 in a condition in which a lower pressure is
applied to the supply connection P. The hydraulic valve 8 has
a sleeve shaped housing 44. The housing 44 includes three
ring grooves 45, 46, 47 on its outside which are axially offset
from one another.

The ring grooves 45, 46, 47 are hydraulically separated
from one another through seal rings 48, 49. The hydraulic
valve 8 is inserted into a bore hole 50 in the connecting rod 1.
In order to prevent a pressure loss or leakages of the two outer
ring grooves 45, 47 additional seal rings 51, 52 are provided.
The two outer ring grooves 45, 47 lead to the associated
displacement cavity 4 or 6 through a respective channel 53,
54. A hydraulic piston 9 is arranged axially moveable in the
housing 44. The hydraulic piston 9 is configured hollow and
supported spring elastic through a preloaded compression
coil spring 10 and a spring support 55 indirectly at the housing
44. The spring support 55 is configured in three components.
The spring support 55 includes a support sleeve 56 with a
head 57 arranged within the housing 44. The compression
coil spring 10 is axially supported on one side at a radially
inward protruding shoulder 58 of the hydraulic piston 9. At
the other end the compression coil spring 10 is supported at
the head 57 of the support sleeve 56. The support sleeve 56 is
pressed tight onto a center mandrel 59 which also has a plate
shaped head 60. The plate shaped head 60 is supported at a
first side of the housing 44. Another plate shaped head 61 of
a screw element of the spring support 55 is supported at the
other side of the housing 44. Thus, the screw element 62 has
an inner thread 63. With this inner thread 63 the screw ele-
ment 62 is threaded onto the support sleeve 56 which includes
a corresponding external thread. Thus, the screw element 62
and the center mandrel 59 are clamped against the housing 44
through the support sleeve 56. Therefore the housing 44 is
clamped between the two plate shaped heads 60, 61. Thus, the
plate shaped head 60 of the center mandrel 59 is rather thin so
that it is elastically deformable in axial direction relative to a
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center axis of the hydraulic valve 8 and operates as a disc
spring. The two plate shaped heads 60, 61 include recesses 64,
65 so that no hydraulic fluid can be caught within the spaces
42, 43 defined by the plate shaped heads 60, 61 within the
housing 44. This establishes free axial movability of the
hydraulic piston 9. This means within the hollow hydraulic
piston 9 the oil is freely moveable so that it can be introduced
and also let out. A pressure influencing the hydraulic piston 9
cannot build up within the hydraulic piston 9.

The compression coil spring 10 is arranged radially within
the hydraulic piston 9 and radially outside of the central
mandrel 59 and of the threaded element 62.

In the starting position illustrated in FIG. 1 a radially outer
piston surface 15 of the hydraulic piston 9 contacts a shoulder
66 of the housing 44. A supporting enveloping surface 67 of
the hydraulic piston 9 adjoins at the radially outer piston
surface 15 in a direction oriented towards the head 60 con-
figured as a disc spring. The corresponding bore hole 68
within the housing 44 includes milled recesses 69 extending
in circumferential direction and axially only over a partial
portion of the bore hole 68. The function of the milled recess
69 is described in more detail with reference to FIGS. 6 and 7.

In the direction oriented towards the other plate shaped
head 69 another enveloping support surface 70 adjoins at the
radially outer piston surface 15. Thus, the transition from the
radially outer piston surface 15 to the other enveloping sup-
port surface 70 is configured as a relief cut. The enveloping
support surface 70 of the hydraulic piston 9 is moveably
supported within a bore hole 71 of the housing 44. A radially
inner piston surface 11 adjoins at the enveloping support
surface 70. The radially inner piston surface 11 defines a first
pressure cavity 17. Contrary thereto the outer piston surface
15 defines a second pressure cavity 18.

The two pressure cavities 17, 18 are thus hydraulically
separated from one another through the sealing gap 19. The
sealing gap 19 is formed between the enveloping support
surface 70 and an inner wall 81 of the bore hole 71.

A transversal bore hole 72 leads into the first pressure
cavity 17 wherein the transversal bore hole leads to the supply
connection P of the hydraulic valve 8. This transversal bore
hole 72 leads to an outer ring groove 73 of the hydraulic valve
8 wherein the outer ring groove has an axial width so that is
assures a supply and outlet of oil in any position of the
hydraulic piston 9. In the position of the hydraulic piston 9
illustrated herein a first bore hole 74 in the housing 44 is not
covered by the hydraulic piston 9 wherein the first bore hole
74 thus connects the supply connection P through the channel
53 with the displacement cavity 4. Analogously a second bore
hole 75 leads from the inner cavity of the housing 44 through
the channel 54 to the displacement cavity 6. This second bore
hole 75 is covered in the condition of the hydraulic valve 8
illustrated in FIG. 2 by the radially outer enveloping support
surface 70 of the hydraulic piston 9.

With reference to FIG. 1 and FIG. 2 hydraulic fluid is
conducted from the displacement cavity 4 through the chan-
nel 53 into the first bore hole 74 and run along the outer ring
groove 73 through the bore hole 72 to the supply connection
P. From the supply connection P the hydraulic fluid runs
through the channels 36, 37 to the connecting rod bearing 35.
However, since the first displacement cavity 6 cannot draw
additional hydraulic fluid through the covered second bore
hole 75, the other displacement cavity 6 simultaneously sucks
in a substantial portion of the oil through the check valve 41
which oil is pressed out of the second displacement cavity 4.
Thus the first displacement cavity 6 applies suction through
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the supply conduit 39 which leads into the channels 37, 38
and is thus connected with the oil supply and also with the
supply connection P.

When the combustion piston is in its low position for mini-
mum compression normal pressure variations in the hydrau-
lic system do not lead to a change of the position of the
hydraulic piston 9. According to FIG. 3 the hydraulic piston 9
does not perform a stroke even when the pressure increases
slightly.

FIG. 4 illustrates that no stroke of the hydraulic piston 9 is
provided even when pressure at the supply connection
increases further, so that the hydraulic piston 9 is still in the
position illustrated in FIG. 2. In all diagrams stroke is plotted
over pressure. Stroke is plotted for increasing pressure
through a dotted line. The stroke is illustrated for decreasing
pressure with a dashed line.

FIG. 5 illustrates a pressure increase in the first hydraulic
cavity 17 up to a value which is slightly below a value
required for overcoming a preload of the compression coil
spring 10.

Following the arrow 82 which is also used in FIG. 3 and
FIG. 4 the pressure is visible that is increased compared to
FIGS. 3 and 4 at which pressure the hydraulic piston 9 is in its
low pressure position.

FIG. 6 illustrates the hydraulic valve 8 of FIG. 2 when
switching the hydraulic piston 9 from the low pressure posi-
tion. The pressure in the first pressure cavity 17 has increased
enough so that the preload of the compression coil spring 10
is overcome. According to the diagram of F1G. 7 the increased
pressure coming from the supply connection P causes a force
which moves the hydraulic piston 9 against the linear increas-
ing force of the compression coil spring 10 towards the stop
16. This force is then formed from a force difference between
a force engaging the radially inner piston surface 11 and a
force engaging an opposite third piston surface 80. The third
piston surface 80 is smaller than the radial inner piston sur-
face 11 and also defines the pressure cavity 17. Similar to the
seal gap 19 also the third piston surface 80 is defined by a seal
gap 83 on a radial outside. The enveloping support surface 84
of'the hydraulic piston 9 associated with the seal gap 83 closes
the first bore hole 74 so that also the flow from the displace-
ment cavity 4 to the supply connection P is blocked. The
second bore hole 75 is still blocked in the position of the
hydraulic piston 9 illustrated in FIG. 6 and FIG. 7, so that the
supply pressure P can move the hydraulic piston 9 without
fluid exchange from and to the displacement cavities 4 and 6
being able to influence the movement.

Itis apparent from FIG. 6 that the second pressure cavity 18
is not completely rotation symmetrical in circumferential
direction. Instead the second bore hole 75 leads into the bore
hole 71, wherein this bore hole 71 is blocked by the hydraulic
piston 9. The milled cut out 69 adjoins the bore hole 71 after
the shoulder 56 of the housing 44. Thus, the milled cut out 69
enlarges the second pressure cavity 18. The pressure cavity 18
is defined in the illustrated position of the hydraulic piston 9

on one side by the first control edge 85 at an inner wall of
the housing 44, and

on the other side by a second control edge 86.

Thus, the two control edges 85, 86 terminate flush with two
piston edges 87, 88 of the hydraulic piston 9 in its illustrated
position.

Typically rather substantial leakages occur

at the pass through of the pair control edge 85/piston edge
87,

and also at the pass through of the pair control edge 86/pis-
ton edge 88.
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From the pressure illustrated in the diagram of FIG. 7 the
hydraulic piston 9 moves instantaneously to the stop 16,
whereas the pressure remains constant. This is illustrated in
FIG. 7 based on a dotted line extending vertically upward
after a kink.

It is furthermore evident in FIG. 6 that an annular bar 89
extending radially outward from the groove base 20 of the
outer ring groove 73 is configured as a throttle between the
first bore hole 74 and the supply connection P wherein the
throttle loses its throttling function when the first bore hole 74
is covered.

FIG. 8 illustrates the hydraulic valve of FIG. 2 with the
hydraulic piston 9 in a high pressure position according to the
diagram of FIG. 9. Thus, the pressure coming from the supply
connection P and/or the second bore hole 75 impacts the two
piston surfaces 11, 15. The force generated as a sum thereof'is
substantially larger than the opposite force which results from
the pressure at the piston surface 80. Thus the hydraulic piston
9 contacts the stop 16 and cannot be moved any further. This
is illustrated in the diagram in FIG. 9 according to which the
stroke cannot increase any further even with rising pressure.

FIG. 10 thus illustrates a diagram which represents the high
pressure position of the hydraulic piston 9 indicated by the
arrow 82, however for a pressure that is increased further
relative to FIG. 9.

Subsequently the characteristics of the hydraulic valve 8
are illustrated for a decreasing pressure at the supply connec-
tion P.

Thus, FIG. 11 illustrates a diagram which represents the
high pressure position of the hydraulic piston 9 indicated by
the arrow 82.

According to the diagram in FIG. 12 the pressure drops
further. It is further apparent from the arrow 82 that the
hydraulic piston 9 is still in the high pressure position.

FIG. 13 illustrates a diagram depicting a high pressure
position of the hydraulic piston, however for a pressure that is
further decreased compared to FIG. 12. Thus, it is apparent
that the hydraulic piston 9 continues to contact the stop 16
though the pressure p0 at the supply connection P has dropped
below the pressure P1 where the hydraulic piston 9 came into
contact with the stop 16 for increasing pressure.

According to the diagram of FIG. 15 which represents the
hydraulic piston 9 during switching according to FIG. 14
indicated by the arrow 82 the stroke decreases in a linear
manner over the pressure. This decrease starts from the high
pressure position. The linear relationship comes from the
linear characteristics of the compression coil spring 10.

The linear drop occurs until the hydraulic piston 9 has
taken a position according to FIG. 14. The position according
to FIG. 14 is identical with the position according to FIG. 6.
Thus, the two control edges 85, 86 terminate flush again with
the two piston edges 87, 88 of the hydraulic piston 9 in its
illustrated position.

FIG. 16 illustrates a diagram depicting the low pressure
position of the hydraulic piston 9 indicated by the arrow 82
after the switching process. Thus, the pressure is at an upper
threshold value G1 of the low pressure portion 12. The
hydraulic piston 9 is in the position illustrated in FIG. 2 again
in which the hydraulic piston 9 comes in contact with the
radially outer piston surface 15 at the face 80.

FIG. 17 illustrates a diagram depicting the low pressure
position of the hydraulic piston 9 indicated by the arrow 82,
however, at a pressure that has further decreased relative to
FIG. 16.

The milled cut out 69 in the housing 44 recited supra has
the following function. When the hydraulic piston 9 moves
from the position according to FIG. 2 into the position accord-
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ing to FIG. 6 the volume in the second pressure cavity 18
increases. In order to fill the additionally required volume
with air/oil mist/oil-mix, oil is sucked in through the recesses
64. The air/oil mist/oil-mix thus flows through the gap
between the piston edge 88 and the second control edge 86
decreasing during the stroke of the hydraulic piston 9 and the
increasing gap between the shoulder 66 and the radially outer
piston surface 15. As soon as the position according to FIG. 6
is reached the air/oil mist/oil-mix is replaced by follow on oil
from the first pressure cavity 17.

This applies analogously for the reverse travel of the
hydraulic piston 9. When the hydraulic piston 9 moves from
the position according to FIG. 14 into the position according
to FIG. 2 the volume in the second pressure cavity 18
decreases. In order to clear the displaced volume from oil, the
oil is expelled through the recesses 64. Thus, the oil flows
through the gap between the piston edge 88 and the second
control edge 86 that increases during the stroke of the hydrau-
lic piston 9 and the gap between the shoulder 66 and the
radially outer piston surface 15 which decreases.

The switching process at the hydraulic valve is triggered in
particular through a short term change of the oil pressure. A
short term quick increase of the oil pressure thus leads to an
increase of the compression. A short term strong decrease of
the oil pressure thus leads to a reduced compression.

In an alternative embodiment of the invention it is also
feasible to switch the hydraulic valve through a long term
change of the oil pressure through a variable oil pump.

Instead of a compression coil spring with linear character-
istics a compression coil spring with progressive or digressive
characteristics can also be used. Instead of the compression
coil spring a packet made from disc springs can also be used.

Instead of oil also other hydraulic fluids are feasible.

The described embodiments are only exemplary embodi-
ments. A combination of the described features of different
embodiments is also feasible. Further in particular non
described features of the components associated with the
invention can be derived from the component geometries
illustrated in the drawing figures.

REFERENCE NUMERALS AND DESIGNATIONS

1 connecting rod

2 piston pin support eye

3 eccentric element

4 first displacement cavity

5 first direction of rotation

6 second displacement cavity
7 second direction of rotation
8 hydraulic valve

9 hydraulic piston

10 compression coil spring
11 radial inner piston surface
12 low pressure range

13 instable switchover range
14 high pressure range

15 radially outer piston surface
16 stop

17 first pressure cavity

18 second pressure cavity

19 seal gap

20 groove base

21 rod bearing axis

22 pivot axis

23 longitudinal axis



24 distance

25 bore hole

26 pinion

27 arm

28 arm

29 support rod

30 support rod

31 linear piston

32 linear piston

33 cylindrical bore hole

34 cylindrical bore hole

35 connecting rod bearing

36 channel

37 channel

38 supply conduit

39 supply conduit

40 check valve

41 check valve

42 space

43 space

44 sleeve shaped housing

45 ring groove

46 ring groove

47 ring groove

48 seal

49 seal

50 bore hole in connecting rod
51 additional seal ring

52 additional seal ring

53 channel

54 channel

55 spring support

56 support sleeve

57 head of support sleeve

58 shoulder of hydraulic piston
59 central mandrel

60 plate shaped head of center mandrel
61 plate shaped head of threaded element
62 threaded element

63 inner thread

64 recesses

65 recesses

66 shoulder of housing

67 enveloping support surface
68 bore hole

69 milled recess

70 enveloping support surface
71 bore hole

72 transversal bore hole

73 outer ring groove

74 first bore hole

75 second bore hole

76 oil pump

77 longitudinal valve axis

78

79

80 third piston surface

81 inner bore hole wall

82 arrow

83 seal gap

84 enveloping support surface
85 first control edge

86 second control edge

87 piston edge

88 piston edge

89 annular bar
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What is claimed is:
1. A connecting rod for a two stage variable compression in

an internal combustion engine, the connecting rod compris-
ing:

a combustion piston pin support eye that is arranged offset
relative to an axis in an eccentrical component which is
pivotable about the axis in a first direction of rotation
through a first hydraulic displacement cavity and pivot-
able in a second direction of rotation through a second
hydraulic displacement cavity,

wherein a hydraulic valve is arranged in the connecting
rod,

wherein the hydraulic valve includes a hydraulic supply
connection at which a hydraulic pressure is applied,

wherein the hydraulic pressure moves a hydraulic piston
against a force of a preload of a spring,

wherein the hydraulic piston remains in a stable low pres-
sure position in a low range of the hydraulic pressure due
to the preload of the spring,

wherein the supply connection is hydraulically connected
with the first hydraulic displacement cavity in the stable
low pressure position of the hydraulic piston,

wherein the hydraulic piston continues to contact a stop at
ahousing in a high range of the hydraulic pressure due to
a pressure applied to a hydraulic piston surface,

wherein the supply connection is connected with the sec-
ond hydraulic displacement cavity in a stable high pres-
sure position of the hydraulic piston in the high range of
the hydraulic pressure.

2. The connecting rod according to claim 1,

wherein an instable transition range of the hydraulic pres-
sure is provided between the low range of the hydraulic
pressure and the high range of the hydraulic pressure,

wherein a movement of the hydraulic piston from the stable
low pressure position to the stable high pressure position
is provided at a higher hydraulic pressure than a move-
ment from the stable high pressure position to the stable
low pressure position.

3. The connecting rod according to claim 2,

wherein the hydraulic piston surface is divided into a radi-
ally inner hydraulic piston surface and a radially outer
hydraulic piston surface,

wherein the radially inner hydraulic piston surface defines
a first pressure cavity and the radially outer hydraulic
piston surface defines a second pressure cavity,

wherein the first pressure cavity and the second pressure
cavity are separated from one another through a seal gap
arranged there between.

4. The connecting rod according to claim 3,

wherein the seal gap is formed between an inner bore hole
wall of the housing and an enveloping support surface of
the hydraulic piston, and

wherein the enveloping support surface of the hydraulic
piston is arranged relative to a longitudinal valve axis
between the radially inner hydraulic piston surface and
the radially outer hydraulic piston surface.

5. The connecting rod according to claim 3, wherein the

second pressure cavity draws hydraulic fluid through a pas-
sage that is separate from the first pressure cavity and config-
ured as a milled recess when the hydraulic piston is arranged
between the low pressure position and the high pressure posi-
tion.

6. The connecting rod according to claim 5,

wherein the passage configured as the milled recess is
blocked and the first pressure cavity and the second
pressure cavity are connected with one another when the
hydraulic piston contacts the stop at the housing in the
high pressure position.
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7. The connecting rod according to claim 1,

wherein both hydraulic displacement cavities are con-
nected with the supply connection through check valves,

wherein the hydraulic fluid is suction feedable from the
supply connection or a channel coming from an oil
pump.

8. The connecting rod according to claim 1, wherein the
hydraulic piston has a second piston surface that is arranged
opposite to the piston surface and that is smaller than the
piston surface.

9. The connecting rod according to claim 1,

wherein the hydraulic piston has an instable transition

position in which a seal gap is formed between an envel-
oping support surface of the hydraulic piston and the
housing,

wherein the seal gap closes a first bore hole leading to the

first hydraulic displacement cavity so that a flow from
the first hydraulic displacement cavity to the supply
connection is blocked, and
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wherein a second bore hole leading to the second hydraulic
displacement cavity is also blocked, so that a hydraulic
pressure from the supply connection moves the hydrau-
lic piston without a fluid exchange from and to the
hydraulic displacement cavities influencing a movement
of the hydraulic piston.

10. The connecting rod according to claim 9,

wherein an annular bar extending radially outward from a
groove base of an outer ring groove of the hydraulic
piston is configured as a throttle between the first bore
hole and the supply connection, and

wherein the throttle loses its throttling function when the
bore hole is covered.

11. The connecting rod according to claim 1,

wherein both hydraulic displacement cavities are con-
nected with the supply connection through check valves,

wherein the hydraulic fluid is suction feedable from the
supply connection and a channel coming from an oil

pump.



